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Abstract: When the flow rate of wet gas is measured, overreading is common, which leads to inaccurate measurement. In order to solve
this problem, this paper firstly analyzed the overreading mechanisms of wet gas measurement based on the principle of Venturi flow rate
measurement. Then, a great number of tests were carried out on low-pressure wet gas measurement, and the calculation errors of existing
empirical models were comparatively analyzed. On the basis of the gas—liquid fractional flow model, the void fraction was measured by
means of the Gamma ray technology, and combined with the Venturi measurement result, the superficial liquid velocity was obtained.
Finally, regression analysis was carried out, and a new model for correcting the overreading of wet gas flow rate was proposed. And the
following research results were obtained. First, the main reason for the overreading of wet gas flow rate measured in Venturi tubes is
that due to the existence of liquid phase, gas phase is blocked, which results in accelerated pressure drop and friction-drag pressure drop
caused by the acceleration of gas phase to liquid phase. Second, the overreading of Venturi flow rate measurement is mainly related to the
parameters that can characterize the liquid carrying rate, such as Lockhart—Martinelli (LM) parameter, superficial liquid velocity, void
fraction and dryness fraction. Third, in practical application, LM parameter in existing models cannot be measured directly. Fourth, there
is a stronger linear relation between the superficial liquid velocity and the overreading of Venturi measurement. And the gas flow rate cal-
culated based on this relation is the least in the root-mean-square (RMS) error. Fifth, beginning from the gas—liquid two-phase fractional
flow model, the Venturi measurement and the void fraction measured by means of Gamma sensor can be used to calculate the superficial
liquid velocity, so a new model for correcting the overreading of gas flow rate can be established. In conclusion, the gas flow rate mea-
sured in the newly established model has an RMS error of 5.1%, which can satisfy the requirements of actual measurement. The research
results provide a new method for the engineering application of wet gas measurement.
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